Thick composite design for hydrogen vessels : a contribution to composite design method by PERRY, Nicolas et al.
Science Arts & Métiers (SAM)
is an open access repository that collects the work of Arts et Métiers ParisTech
researchers and makes it freely available over the web where possible.
This is an author-deposited version published in: http://sam.ensam.eu
Handle ID: .http://hdl.handle.net/10985/7761
To cite this version :
Nicolas PERRY, Jean-Christophe WAHL, Christophe BOIS, Aurélie PILATO, Alain BERNARD -
Thick composite design for hydrogen vessels : a contribution to composite design method - CIRP
Annals - Manufacturing Technology - Vol. 62, n°1, p.139–142 - 2013
Any correspondence concerning this service should be sent to the repository
Administrator : archiveouverte@ensam.eu
 
































































































	 	 	 





















      

	  





















     
   

   	   			 " 

#  	 










   
    













	   " 	 	     	





 	 	        
 )     	  
    	 	  
 0
           '
	
 	   	
   1 
	

	   
	   
	
	'
'  )     
) 
 	      			

    	 

   












  6  
   	 )





7   ' 	
 '  


  '      ' 
 	    
  	 

   	
 	 






   	)    








   






    
 
	  




/      "  	  




























	        		








 )    




  	 
)  )   























•    
  	 ?
   

 	   





  @ * + ) 
 
	





   
     
	  
   
   )   

 '  
 )   ) 









    
      
						





/ 	        
	
	
 			   





 	   
	"     	"	












   	
 	     
  %       

  	 			







  		 	 ) 
		
/)  	) 	   
 
  ) 	 ) 
  
)   
   




    )	
	)
9!<(2<   
 )  	        
  











      
 





    





















 '      C-"D   !< 
E')'
	
'    	, *σ+F*+*ε+ @  
   
	     
 ',
( ) ( ) ( ) ( ) ( ) ( )
1 0( )k k k k k kru r A r B r rβ β α ε−= + + ⋅   
	 
   





























/    	 

    	'
	









/ '   








   ) 

    	)
 / )        

	      	 4

 ) 	

























   

     '
    
      ' 



































         
	   % )   	






 ) 	 ) 

























   
 *%9+  	' 	






















 ! 	 	 	 	 	 	 	
	
 ! 	 	 	 	 	 	 	
	"#$%&! 	 	 	 	 	 	 	
	"' ! 	 	 	 	 	 	 	
() #	
*
$&! 	 	 	 	 	 	 	
() #	
"*
$%&! 	 	 	 	 	 	 	
() #	
"*
' ! 	 	 	 	 	 	 	
()+	
*
$%&! 	 	 	 	 	 	 	
()+	
*


































 	  	  0 	









   




















$  	  	 
 	
  	  H  
:   	
     










































































































 	)  
	 	     	
 )
   	  	 	

























K	         	
)	
3	


































 	   A  	
 
 
  	   	   

  	  " 
 	 : 





 	 *$9+		 
 #




































 	     






)   	 L&3 H  
 	      	  
   		    )
	    






   
	 

         
'      
  	

	   	  

 	
  '   







































































 $  
  






	   
   	 
    $
  	)     






    

	 1   8  	 
'

  	       
	         	
  )   '   

  	   
  

  ) 






   	
      
')   	 ) 
     





        
 

 	  	   
	'
	







'     	  
    

   ' /
	     










        
	   
   	  
   


















	      

   

'     	   
'		
'	
  	 




)  	   9; 		  2  ,
*G%2-G$2-;!$-G92-G(2-;!$ -;!+     	

#F>2I,%=9()
$((9 )   L  3 0  

















 "  	






    	  	    	   !
"	#		"	#$#%&'() ""		*+,-
.///
. '	0$12 "	 
#	
  !3	 	   -
	 ## %	#	 "" 
"		*4/5/67#+8/-++////
8 9:    ;#	 	  "	#	 *  	  * 	3
##
#3 	*		%	 	"<%%)..,,=
+ >#<??<  "	 $		 !
 
 	  " "	#	 %	#	) " =5.67 # =@-
@@//4




= )*<*& "	  
		#*"
 "" #	# 	   	" "	#	 %	#	  7
##"") "885.67#=4-=...,,.


















=<< <$# 3	  	""#	#	   

	"	#	!)<""G3*.,,+
@	#	J L) >	3 1 M "  	  	 "	#	 1
	'	%	<8,#/A4
AC <0 ; 3	#3		  9 
	<$#)""+A5867#8/-8.=.,,A
/%	    :    	 "	#	 # 3 		#
     3	 0	 	  %	#	 "		* 
'"@5+67#88-8+,//4
.,% 0  %  0 M	  	  *	*  -N#	$*





	 "	#	 # 3 %	#	  7 ##
"") "+85/67#+=@-+@4.,.
.	    3	# 	   #:   	 " 
# 	" "	#	  <%%)+ -+?<	#%	 "	
%	#	)H#.,,
.8H		C'		3
7""	#	
M%))56.=87#-8.,,
.+%'))""	 "	#	0C*K	<8+A#
/@/
.4*HM	"	#	&#	3 	"*"-
##"		"	#	%&'-) ""		1	=N
#+.,.

	



	

	



	

	


	


 	





 	










	

	

		
		
 	



	



		
	
	

 !"!#"
$


 	


 
